Regulatory sequences of the Sgs-4 gene of Drosophila melanogaster analysed by P element-mediated transformation.
The X chromosomally located allele Sgs-4c for a larval secretion protein of Drosophila melanogaster is normally expressed in female larvae of the strain Oregon R and is hyperexpressed in male larvae exhibiting dosage compensation; the allele Sgs-4d in the strain Samarkand is weakly expressed and is not hyperexpressed in male larvae showing a dosage effect. P element-mediated transformation of upstream DNA sequences from both alleles combined with Sgs-4d coding and downstream sequences was performed to localize sequences which are responsible for the level of gene expression and for hyperexpression of Sgs-4c in male larvae. Our results demonstrate that weak expression and dosage effect are inherited with the upstream region from -1 to -838. This Samarkand fragment differs from the homologous Oregon R region only by a C to T transition at -344 which lies within an assumed binding sequence for the ecdysone receptor complex of dyad base symmetry. Replacing the Samarkand upstream region from -1 to -838 by the Oregon R region restores normal Sgs-4 expression and dosage compensation. Hyperexpression in male larvae displays high sensitivity to position effect and is nearly completely inhibited in one transformed line under heterozygous conditions. The integration of an Sgs-4d transposon into a weak spot of polytene chromosome 2L results in a decrease in gene expression. The GTT- and GT-rich regions at -1.2 and -2.0 kb do not obviously influence Sgs-4 expression but possibly play a role in induction of stage-specific chromosome puffing.